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a low- load region up to a high-load region and which can obtain a high torque output. 

SOLUTION: A converter device 2 whose output voltage is variable is provided. An inverter 
circuit 3, which uses its output as a power supply and which outputs a sine wave shaped 
AC voltage by a switching operation, is provided. A compressor motor 6 which is driven by 
the inverter circuit 3 is provided. A motor control means 8 is provided. The motor control 
means 8 is provided with two-speed control systems, i.e., a system which outputs the 
maximum conduction ratio and the all electrifying section length of the inverter circuit 3 
and which PWM-controls the speed control of the compressor motor 6 and a system, 
which outputs a DC voltage command to the converter device 2 and which PAM-controls 
the speed control of the compressor motor 6. According to a control state, the two-speed 
control systems are changed over. In addition, when the two-speed control systems are 
changed over, by changing the total electrifying section length in a changeover shift 
region, the two-speed control systems can be changed over smoothly without changes in 
speed. 
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SOLUTION: A converter device 2 whose output voltage is variable is 
provided. An inverter circuit 3, which uses its output as a power supply 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 ♦*** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is inverter equipment with which said output voltage control means was equipped with the function to consider as the 
condition of all energization of the predetermined section, focusing on the point that the peak value of said alternating voltage serves 
as max, by inputting the direct current voltage of DC power supply, and having the output voltage control means which controls said 
alternating voltage in the inverter equipment which outputs the alternating voltage of the shape of a sine wave corresponding to an 
output voltage command by switching said direct current voltage. 

[Claim 2] An output voltage control means is inverter equipment according to claim 1 to which it was made to change the width of 
face of the section made into the condition of all energization according to an output voltage command from the time of the electrical- 
potential-difference peak value of the alternating voltage outputted exceeding the supply voltage of DC power supply. 
[Claim 3] Inverter equipment according to claim 1 to 2 which used the maximum width of all the energization sections as 120 
electrical angles. 

[Claim 4] Inverter equipment according to claim 1 to 2 which used the maximum width of all the energization sections as 1 80 
electrical angles. 

[Claim 5] The motor driving gear equipped with the motor which drives a load element, and inverter equipment according to claim 1 
to 4. 

[Claim 6] The motor driving gear according to claim 5 whose motor is a brushless motor. 

[Claim 7] Inverter equipment is the motor driving gear according to claim 6 which is equipped with a rotator location detection means 
presume the rotator magnetic pole location of said motor based on the difference of the current estimate presumed from the electrical- 
potential-difference value to which two or more pieces and said inverter equipment output the current sensor which detects the current 
of a motor, and the characteristic value of said motor, and the current detected by said current sensor, and controlled energization 
based on the information on the presumed rotator magnetic pole location. 

[Claim 8] The motor driving gear according to claim 5 to 7 whose load element which a motor drives is a compressor for air 
conditioners. 

[Claim 9] The converter equipment which outputs electrical-potential-difference adjustable direct current voltage, and the inverter 
equipment which outputs sine wave-like alternating voltage for said direct current voltage by switching, It has the motor driven with 
said inverter equipment. Said inverter equipment The PWM control system which orders an inverter circuit the maximum conduction 
ratio and all energization section length, and controls the speed in said motor, The motor drive system unit equipped with a speed- 
control means to change two speed-control systems with the Pulse-Amplitude-Modulation control system which outputs a direct- 
current-voltage command to said converter equipment, and controls the speed in said motor according to a control state, and to control 
the speed. 

[Claim 10] The motor drive system unit [ equipped with inverter equipment according to claim 1 to 4 ] according to claim 9. 
[Claim 1 1] it changes with regards to the rate of the motor containing the conduction ratio of inverter equipment - ****-<-****- 
the motor drive system unit according to claim 9 to 10 using one value as change conditions for said two speed-control systems. 
[Claim 12] The motor drive system unit according to claim 1 1 to which it was made to change all the energization section length of 
inverter equipment in said change transitional zone when preparing the change transitional zone to the change of two speed-control 
systems and changing said two speed-control systems. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motor driving gear which was concerned with the PWM/Pulse Amplitude 
Modulation control function when operating a motor by speed control of the inverter equipment driven at the rate of arbitration, 
especially sine wave-like alternating current, and was equipped with said inverter equipment, and a motor drive system unit. 
[0002] 

[Description of the Prior Art] Conventionally, especially with the inverter equipment which drives the motor of the compressor of an 
air conditioner etc. at the rate of arbitration, in the case of the motor of a brushless motor, a motor is driven by the square wave of 
energization 1 20 degrees, and the speed control is carried out by adjusting an electrical potential difference by PWM, or is carried out 
by adjusting the output voltage of the converter equipment which supplies DC power supply to inverter equipment. Furthermore, in the 
light field of a load, it controls by PWM, and a motor driving gear and the air conditioner using this are indicated by JP,6-1 05563 ,A in 
the heavy field of a load. [ method / which realizes an efficient drive by change of both of controlling by Pulse Amplitude 
Modulation ] 

[0003] In the case of an induction motor, moreover, inverter equipment Drove the motor by sinusoidal drive, have realized efficient 
operation, and it also sets to a brushless motor further. The method which makes effectiveness raise by driving by energization width 
of face of 180 or less degrees more greatly than 120 degrees The brushless DC motor drive control approach, its equipment, and an 
electrical machinery and apparatus are indicated by JP,7-827328,A. Thus, a motor is driven by the sine wave of energization 1 80 
degrees, and the method of realizing an efficient drive is devised by the speed control changing a duty factor by PWM, and adjusting 
an electrical potential difference. 
[0004] 

[Problem(s) to be Solved by the Invention] In such inverter equipment, although it was possible to have been able to take large torque 
and to have raised the highest load rotational frequency by raising supply voltage with converter equipment when it drove by the 
square wave of energization 120 degrees, on the other hand in PWM regulatory region, it drove by the sine wave of energization 180 
degrees, and effectiveness of reliance was low. 

[0005] On the other hand, when it drove by the sine wave of energization 1 80 degrees, the drive maximum voltage could not turn into 
an electrical potential difference at the time of supply voltage reaching the peak value of a sine wave, and torque could not be enlarged 
enough, but the maximum engine speed was restricted low. Although it was possible to have raised supply voltage with converter 
equipment and to have enlarged torque, the horsepower output electrical potential difference of a sine wave did not attain to the 
electrical potential difference of a square wave, but had the trouble said that torque is inadequate. 

[0006] This invention solves the above-mentioned technical problem, is efficient and drives it by sinusoidal drive in a low load field, 
and while driving with high-power torque with the energization method which prepared all the energization sections 120 degrees and 
driving a motor with high operation effectiveness and a high torque output, the change of the operating system also aims at offering 
the inverter equipment which can realize the smooth change without velocity turbulence, a motor driving gear, and a motor drive 
system unit in a heavy load field. 
[0007] 

[Means for Solving the Problem] In the inverter equipment which outputs the alternating voltage of the shape of a sine wave 
corresponding to an output voltage command by this invention's inputting the direct current voltage of DC power supply, and 
switching said direct current voltage Having an output voltage control means, said output voltage control means is inverter equipment 
controlled to change the width of face of the section [ energization / all ] centering on the point that said electrical-potential-difference 
peak value serves as max, according to an output voltage command from the time of the electrical-potential-difference peak value of 
output voltage exceeding the direct current voltage of said DC power supply. 

[0008] Thereby, when an alternating-voltage output increases corresponding to an output voltage command, the predetermined section 
of all energization can be established in sine wave-like alternating voltage, and it can consider as a deformation sine wave, and a high 
output can be obtained rather than it controls only by alternating voltage of a sine wave, and it can also have the high effectiveness 
which is the description of the drive by the sine wave. 

[0009] This invention is equipped with the motor which drives a load element, and inverter equipment equipped with the output 
voltage control means. Further moreover, said inverter equipment The electrical-potential-difference value which is equipped with the 
current sensor which detects the current of said motor two pieces or more than it, and said inverter equipment outputs, It has a rotator 
location detection means to presume the rotator magnetic pole location of said motor based on the difference of the current estimate 
presumed from the characteristic value of said motor, and the current value detected by said current sensor. It is the motor driving gear 
which controlled energization based on the information on the presumed rotator magnetic pole location. 

[0010] While this drives efficient with sine wave-like alternating voltage, when a load increases, high power torque can be acquired as 
a wave which has the section of all energization. 

[001 1] Moreover, the converter equipment with which this invention outputs electrical-potential-difference adjustable direct current 
voltage, It has the motor which drives said direct current voltage with the inverter equipment which outputs sine wave-like alternating 
voltage by switching, and said inverter equipment. Said inverter equipment The PWM control system which orders an inverter circuit 
the maximum conduction ratio and all energization section length, and controls the speed in said motor, It is the motor drive system 
unit equipped with a speed-control means to change two speed-control systems with the Pulse- Amplitude-Modulation control system 
which outputs a direct-current-voltage command to said converter equipment, and controls the speed in said motor according to a 
control state, and to control the speed. 
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[00 1 2] Thereby, at a light load, a high output torque can be obtained by sine wave-like control [ PWM ] with low vibration and the 
alternating voltage of the shape of a sine wave which is efficient, can control a motor and has all the energization sections by the inside 
load, and the speed can be further controlled by Pulse-Amplitude-Modulation control with a heavy load at a still higher output torque. 
[0013] Moreover, when preparing the change transitional zone to the change of two speed-control systems and changing said two 
speed-control systems, it is the motor drive system unit to which it was made to change all the energization section length of inverter 
equipment in said change transitional zone. 

[0014] Thereby, the smooth change without velocity turbulence is realizable. 
[0015] 

[Embodiment of the Invention] When inverter equipment inputs DC power supply and sine wave-like alternating voltage is outputted 
by switching in this invention according to an output voltage command, It considers as the condition of all energization of the 
predetermined section a core [ the point used as the max of the electrical-potential-difference peak value ]. Further an output voltage 
control means By changing the width of face of the section made into the condition of all energization according to said output voltage 
command focusing on the point used as the max of electrical-potential-difference peak value from the time of the electrical-potential- 
difference peak value of output voltage exceeding the supply voltage of said DC power supply Output voltage shall be further made 
high from a sinusoidal drive, and high power torque shall be realized. 

[0016] In an example, converter equipment is used as DC power supply, and a motor control means functions as said output voltage 
control means. In said motor control means, a revolving-speed-control means outputs an output voltage command. When the 
alternating voltage of the shape of a sine wave which a sinusoidal drive circuit outputs increases according to said output voltage 
command, it is saturated with the direct current voltage of said converter, and all the energization sections are generated. Then, 
although the width of face of all the energization sections is changed by changing the direct current voltage of converter equipment by 
the direct-current-voltage command of a revolving-speed-control means, it is not limited to this. 

[0017] Moreover, the current estimate presumed from the electrical-potential-difference value which detects the current of a motor and 
inverter equipment outputs in the motor driving gear of this invention, and the characteristic value of said motor, Based on a difference 
with the current detected by said current sensor, presume the rotator magnetic pole location of said motor, and by energizing based on 
the presumed rotator magnetic pole positional information Realizing the drive by sine wave-like alternating voltage, output voltage 
shall be further made high from a sinusoidal drive, and high power torque shall be realized. 

[0018] In an example, two current sensors detect the two phase currents in the three phase circuit of a compressor motor. Moreover, 
have the motor control means equipped with the rotator location speed detection means, the sinusoidal drive circuit, and the revolving- 
speed-control means, and it sets for said motor control means. Said rotator location speed detection means functions as the above- 
mentioned rotator location detection means. The rotator magnetic pole location presumed from the phase current detected by said 
current sensor is corrected with the difference between the presumed current decided from the output voltage of inverter equipment, 
and the characteristic value of the compressor motor which is a motor, and the actual phase current, and it asks for the rotator magnetic 
pole location presumed correctly. Moreover, said sinusoidal drive circuit outputs the signal to which the alternating voltage of the 
shape of a sine wave corresponding to the output voltage command of said revolving-speed-control means is made to output to a base 
driver based on the presumed rotator magnetic pole positional information. 

[0019] Moreover, in a motor drive system unit, speed control is made by two speed-control systems, PWM control and Pulse- 
Amplitude-Modulation control, in being PWM control, a sine wave-like alternating current realizes low vibration and efficient 
operation, and in Pulse- Amplitude-Modulation control, high power torque is realized further. 

[0020] In an example, it has the motor control means equipped with the sinusoidal drive circuit and the revolving-speed-control 
means, and said revolving-speed-control means functions as a speed-control means. Said revolving-speed-control means outputs the 
output voltage command corresponding to a target rate to said sinusoidal drive circuit, performs speed control by PWM control, 
outputs a direct-current- voltage command to the converter equipment which is DC power supply at the time of a heavy load, and shifts 
to speed control by Pulse-Amplitude-Modulation control. 

[0021] Furthermore, at the time of the change of two speed-control systems, PWM control and Pulse- Amplitude-Modulation control, 

the smooth change without velocity turbulence is realized by changing all energization section length in the change transitional zone. 

[0022] In an example, the above-mentioned revolving-speed-control means changes all energization section length gently by said dc 

output command by the change transitional zone. 

[0023] Hereafter, the example of this invention is explained. 

[0024] 

[Example] (Example 1) It explains hereafter, referring to a drawing about one example of the inverter equipment of this invention, a 
motor driving gear, and a motor drive system unit. 

[0025] Drawing 1 is a block which shows the configuration of this example. In drawing 1 , the power source made the direct current 
with converter equipment 2 is changed into a three-phase-circuit alternating current by the circuit where switching elements 4a-4f and 
the ring current diodes 5a-5f became a pair in the inverter circuit 3, and the compressor motor 6 which is a brushless DC motor by that 
cause drives the input from AC power supply 1 . At this time, current sensor 7a and current sensor 7b detect the current of the 
compressor motor 6. 

[0026] In the motor control means 8 the rotator location speed detection means 9 Presumed detection of the location of a rotator is 
carried out using the current of the compressor motor 6 detected by current sensor 7a and current sensor 7b. The sinusoidal drive 
circuit 10 The drive signal for driving the compressor motor 6 based on the information on the location of the rotator presumed by the 
rotator location speed detection means 9 is outputted to the base driver 1 1 . The base driver 1 1 The signal for driving switching 
elements 4a-4f according to the drive signal is outputted. Moreover, the revolving-speed-control means 12 adjusts the output of the 
sinusoidal drive circuit 10, or the target output voltage of converter equipment 2 so that a rotator rate turns into a target rate and the 
output voltage of an inverter circuit 3 may be controlled from the information on the difference of the rate of the rotator presumed by 
the rotator location speed detection means 9, and the target rate given from the outside. 

[0027] In addition, in the above-mentioned configuration, an inverter circuit 3 and the motor control means 8 constitute inverter 
equipment, constitute a motor driving gear from said inverter equipment and motor of the compressor motor 6 etc., and constitute 
motor drive system units including a motor and converter equipment 2. Moreover, like output voltage adjustable PFC (Power Factor 
Correcter) of a general pressure-up form, as long as converter equipment 2 has controllable output voltage, what type of thing is 
sufficient as it, and it may be the thing of the type of step-down and step-up. 

[0028] Below, it explains, referring to a drawing about actuation of the sinusoidal drive circuit 10 in this example. Drawing 2 is the 
block diagram showing the configuration and actuation of one example of the sinusoidal drive circuit 1 0. Three-phase-circuit 2 phase- 
number-conversion means 1 0a is the current iu detected by current sensor 7a and current sensor 7b. Current iv A value is changed into 
i gamma of currents of the direction of shaft gamma of current idelta of the direction of shaft delta, and the sense of magnetic flux by 
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the formula (1) at the rotating magnetic field of the compressor motor 6 which is a brushless DC motor using current rotator location 
presumption information. 
[0029] 
[Equation 1] 



2 x *u 



ri r l[cos(#) sin <'>lp B ] 
llj~l-sln(«> cos 



(1) 



[0030] On the other hand, from the information on the velocity error which is a difference of a current rate and a target rate, rate PI 
control means 12a in the revolving-speed-control means 12 is calculating the torque command so that a rate may be followed at a 
target rate, and current delta PI control means 10b asks for an output command by general PI control from a difference with current 
current idelta from said torque command value further, and is taken as the output of delta shaft orientations. Moreover, from an i 
gamma [ of current currents ] difference, current gamma PI control means 10c asks for an output command by general PI control, and 
is taken as the output of gamma shaft orientations. 

[003 1] lOd of 2 phase three-phase-circuit conversion means is the output voltage Vu of a three phase circuit, Vv, and Vw so that an 
output wave may serve as a sine wave from the output of V gamma of a 2- way called for the account of a top, and Vdelta. It changes 
by the formula (2) of general 2 phase three-phase-circuit conversion using the location theta of the presumed rotator. 
0032] 

Equation 2] 

Y b J lsin(*) cos(*)J 



V v 



-M -M 



C2) 



[0033] Moreover, gate signal generating means lOe calculates the gate signal which determines turning on and off of the switching 
elements 4a-4f of six three-phase-circuit parts, and outputs it to the base driver 1 1 so that called-for three-phase-circuit output voltage 
may be realized. The rotator location speed detection means 9 carries out the presumed operation of the location and rate of a MO 1 
TA rotator using the current of the compressor motor 6 and the output of the sinusoidal drive circuit 10 which were detected by current 
sensors 7a- 7b. 

[0034] Below, actuation of the rotator location speed detection means 9 is explained. Drawing 3 is the block diagram showing the 
configuration and actuation of one example of the rotator location speed detection means 9. the motor model current operation means 
13 — a motor constant (R: - resistance and a Ld:d shaft inductance — ) A Lq:q shaft inductance, Ts: Control period and current idelta 
and i gamma, the inverter output voltage of Vgamma and Vdelta, presumed rate omega M, and presumed reverse electromotive 
voltage eM Information is used. By the formula (3) from the model type of a brushless motor Motor current iM[ of the present time of 
day t in the control period Ts ] delta (t) iMgamma (t) It presumes. 
[0035] 
[Equation 3] 



i,<t-1)J L„L q |l_ d V,tt-1>J L a L q M[,J 



(3) 



[0036] Presumed motor current iMdelta (t) iMgamma (t) Detected actual current idelta (t), current error **idelta(t) **igamma(t 
considered to have originated in the motor model error and to have generated using igamma (t)) is called for by the formula (4). 
[0037] 
[Equation 4' 

•| T (t)l 

Vt)] 



[Air") 



(4) 



[0038] This current error is the presumed reverse electromotive voltage eM, an estimated position theta, and presumed rate omega M. 
Since it originates, if this current error information is used, it is possible to correct the presumed reverse electromotive voltage eM, an 
estimated position theta, and presumed rate omegaM to an exact value. The reverse electromotive voltage presumption means 14 
carries out a correction operation according to current error ** idelta and Gain germanium by the formula (5), and is the presumed 
reverse electromotive voltage eM. It presumes. 
[0039] 
[Equation 5] 
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e M (t)=e M (t-1)-GeAi, <t) (5) 

[0040] Moreover, the rate presumption means 1 5 is presumed rate omega M in a formula (6) by the presumed reverse electromotive 
voltage eM, the reverse electromotive voltage multiplier KE, current error **igamma, the control period Ts, rate average omegaMO, 
and gain Gtheta. It presumes. 
[0041] 
[Equation 6] 

u M (t) = ^1 + % sgn <«M0<t-1>> Al r (t > ( B) 

[0042] moreover, the location presumption means 1 6 — a formula (7) — the control period Ts and presumed rate omega M from — 
estimated position thetaM It presumes. 
[0043] 
[Equation 7] 

'm (t) -'m (t-1 ) + Ts*o M (t) (7) 

[0044] The location and rate of a rotator are presumed by the above operation. 

[0045] Below, it explains, referring to a drawing about an example of output transition of the output voltage by the sinusoidal drive 
circuit 10 in this example. Drawing 4 is the wave form chart showing the example of transition of the output voltage of the sinusoidal 
drive circuit 10. Considering the case where loads, such as the compressor motor 6, become high gradually, the output voltage of an 
inverter circuit 3 rises gradually according to it. From the time of the peak voltage of a sine wave-like electrical potential difference 
reaching supply voltage, when an output has the section of all energization in part, the electrical potential difference rises further. 
[0046] At this time, output voltage deforms from the sinusoidal wave. The section of all energization spreads and reaches the 
energization section width of face maximum [ all ] as the load furthermore goes up. On the other hand, after the target electrical 
potential difference from the time of peak voltage reaching supply voltage to converter equipment 2 rose gradually and reached the 
energization section width of face maximum [ all ] further, the engine speed of a motor will be controlled only by output voltage of 
converter equipment 2. That is, it becomes general Pulse- Amplitude-Modulation (Pulse Amplitude Modulataion) control. 
[0047] Drawing 5 is the wave form chart showing output voltage with the section of all energization of the sinusoidal drive circuit 10. 
As explained previously, a part of output comes to have the section of all energization from the time of the peak voltage of sine wave- 
like alternating voltage reaching the direct current voltage which DC power supply 2, i.e., converter equipment, output. The average 
output voltage at this time serves as a wave by which the upper part of a sine wave was restricted to the upper limit, as shown in 
drawing 5 (1). At this time, the output voltage wave of an inverter circuit 3 has become like drawing 5 R> 5 (2). That is, by the usual 
PWM (Pulse Width Modulation) control, pulse width changes within 1 period so that an average electrical potential difference may be 
realized. The peak voltage of a sine wave-like electrical potential difference always serves as all the energization sections of ON from 
the time of reaching supply voltage. 

[0048] Below, it explains, referring to a drawing about actuation of the revolving-speed-control means 12 in this example. Drawing 6 
is the property Fig. showing an example of the control approach of the converter equipment 2 in this example, and an inverter circuit 
3. It explains how the output voltage of converter equipment 2, the maximum output duty factor which an inverter circuit 3 outputs, 
and a total energization include angle are controlled to an engine speed. 

[0049] In a with an engine speed [ N ] of one or less field, while 150V control the output voltage of converter equipment 2 uniformly 
like [ in the case of this example ], revolving speed control of the compressor motor 6 is performed by adjusting the electrical potential 
difference of the sine wave which an inverter circuit 3 outputs. That is, according to the increment in a rotational frequency, the 
maximum output duty factor which is the peak value of a sinusoidal voltage is also increased. After a duty factor furthermore rises, 
reaching to 100% and setting an engine speed to Nl, the total energization include angle in the output of an inverter circuit 3 is made 
to increase in the field to an engine speed N2. 

[0050] Thereby, the output voltage of an inverter circuit 3 also rises. Since the rate of the power surge by the rise of this total 
energization include angle differs from what is depended on the rise of a maximum output duty factor, control of a rotational 
frequency is difficult for it. Then, in this invention, the output voltage of converter equipment 2 is also raised at a predetermined rate 
in the field from this engine speed Nl to N2. Thereby, revolving speed control is carried out smoothly. 

[0051] Furthermore, the total energization include angle becomes large, in the energization include angles maximum [ all ] defined 
beforehand and this example, a total energization include angle is fixed from the engine speed N2 which reached 120 electrical angles, 
and revolving speed control is adjusted by only the output voltage of converter equipment 2. That is, it becomes Pulse- Amplitude- 
Modulation control completely. Thus, in PWM control and a middle load field, a rotational frequency is smoothly controlled by Pulse- 
Amplitude-Modulation control in both PWM control, Pulse- Amplitude-Modulation control, and a heavy-loading field at the time of a 
light load. 

[0052] Drawing 7 is a flow chart which shows actuation of an example of the control approach of the converter equipment 2 in this 
example, and an inverter circuit 3. When it judges whether it is [ PWM ] under control in step SI and is [ PWM ] under control, in step 
S2, the output voltage of an inverter circuit 3 is changed according to an engine-speed command. In step S3, if the maximum 
conduction ratio has not reached to 100%, armature-voltage control is made by the PWM signal of the usual sine wave. On the other 
hand, if it has reached to 100%, since it is that output voltage peak value reached supply voltage, it goes into the transitional zone to 
the Pulse- Amplitude-Modulation control from PWM control. That is, first, after setting up all energization fields according to output 
voltage by step S4, the output voltage Vdc command value of converter equipment 2 is raised at a predetermined rate by step S5. 
Furthermore, at step S6, all energization fields continue control of the transitional zone to Pulse Amplitude Modulation continuously, 
if it does not amount to 120 degrees in the energization field length maximum [ all ] and this example. On the other hand, if it amounts 
to 120 degrees, it will judge with the shift to Pulse- Amplitude-Modulation control at step S7, and Pulse-Amplitude-Modulation control 
will be carried out from next time. In addition, it can consider as the value of a before [ 1 80 degrees ] more greatly than 120 degrees 
instead of what is limited to 120 degrees. 

[0053] On the other hand, when Pulse- Amplitude-Modulation controlling by step SI , in step S8, the output voltage Vdc of converter 
equipment 2 is changed according to an engine-speed command. In step S9, if Vdc is not below a predetermined electrical potential 
difference, the output voltage of converter equipment 2 will be controlled by the usual Pulse- Amplitude-Modulation control. On the 
other hand, if the predetermined electrical potential difference VC is reached, it will go into the transitional zone to the PWM control 
from Pulse- Amplitude-Modulation control. That is, in step SI 0, all energization fields set up according to output voltage Vdc first. If 
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all energization fields furthermore are not 0 times at step SI 1 , control of the transitional zone will be continued as it is. When it is 

judged that it became 0 times, it judges with the shift to PWM control at step 12, and PWM control is carried out from next time. 

[0054] Thereby, it can shift to the Pulse-Amplitude-Modulation control by the deformation sine wave of the shape of a trapezoidal 

wave with all energization fields smoothly from PWM control of a sine wave also in the time of a brushless-motor drive. 

[0055] In addition, even if it realizes the motor control means 8 in the hard circuit of dedication, it cannot be overemphasized that you 

may realize by the software using a microcomputer. 

[0056] 

[Effect of the Invention] So that clearly from the above explanation with the inverter equipment of this invention When inputting AC 
power supply and outputting a sine wave-like alternating current by switching according to output voltage, It considers as the 
condition of all energization of the predetermined section a core [ the point used as the max of electrical-potential-difference peak 
value ]. Further an output voltage control means By changing the width of face of the section made into the condition of all 
energization according to an output voltage command focusing on the point used as the max of electrical-potential-difference peak 
value from the time of the electrical-potential-difference peak value of output voltage exceeding the supply voltage of said DC power 
supply High power torque is realizable by making output voltage high further from a sinusoidal drive. 

[0057] Moreover, the current estimate presumed from the electrical-potential-difference value which the motor driving gear of this 
invention detects the current of a motor, and an inverter circuit outputs, and the characteristic value of a motor, Based on a difference 
with the current detected by the current sensor, presume the rotator magnetic pole location of a motor, and by energizing based on the 
presumed rotator magnetic pole positional information High power torque is realizable by making output voltage high further from a 
sinusoidal drive, realizing the drive by sine wave-like alternating current. 

[0058] Moreover, in Pulse- Amplitude-Modulation control, the motor drive system unit of this invention can realize high power torque 
further, realizing [ speed control is made by two speed-control systems, PWM control and Pulse-Amplitude-Modulation control, and ] 
low vibration and efficient operation by sine wave-like alternating current, when it is PWM control. 

[0059] Furthermore, the motor drive system unit of this invention can realize the smooth change without velocity turbulence by 
changing all energization section length in the change transitional zone at the time of the change of two speed-control systems of 
PWM control and Pulse- Amplitude-Modulation control. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of one example of the inverter equipment of this invention, a motor driving 
gear, and a motor drive system unit 

[Drawing 2] The block diagram showing the configuration and actuation of a sinusoidal drive circuit in one example of this invention 
[Drawing 3] The block diagram showing the configuration and actuation of a rotator location speed detection means in one example of 
this invention 

[Drawing 4] The wave form chart showing the example of transition of the output voltage of the sinusoidal drive circuit in one 
example of this invention 

[Drawing 5] The wave form chart showing the output voltage which has all the energization fields of the sinusoidal drive circuit in one 
example of this invention 

[Drawing 6] The property Fig. showing an example of the control approach of the converter equipment in one example of this 
invention, and an inverter circuit 

[Drawing 7] The flow chart which shows actuation of an example of the control approach of the converter equipment in one example 
of this invention, and an inverter circuit 
[Description of Notations] 

1 AC Power Supply 

2 Converter Equipment 

3 Inverter Circuit 
4a-4f Switching element 
5a-5f Ring current diode 

6 Compressor Motor (Motor) 
7a, 7b Current sensor 

8 Motor Control Means (Output Voltage Control Means) 

9 Rotator Location Speed Detection Means (Rotator Location Detection Means) 

10 Sinusoidal Drive Circuit 

1 0a Three-phase-circuit 2 phase-number-conversion means 

10b Current delta PI control means 

10c Current gamma PI control means 

1 Od 2 phase three-phase-circuit conversion means 

lOe Gate signal generating means 

1 1 Base Driver 

1 2 Revolving-Speed-Control Means (Speed-Control Means) 
1 2a Rate PI control means 

1 3 Motor Model Current Operation Means 

14 Reverse Electromotive Voltage Presumption Means 

1 5 Rate Presumption Means 

1 6 Location Presumption Means 
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[Drawing 3] 
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[ Drawin g 1 ] 
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(2) 




□Drawing 71 
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